DESCRIPTIC^ 



FOmm OF UNHULLED CERKAL GRAINS AMD 
MEITHOD OF MANUFACTXJIUIK^ THE SAME 

TECHNICAL FIELD 
The present invention relates to a powder of unhulled 
cereal grains useful as foodstuff, beverage, livestock feed and 
so forth, and to a method of manufacturing the same. 

BACKGROUND ART 

Various treatments are applied to rice, which is a typical 
cereal, before rice is cooked. Specifically, the hull is removed 
from the threshed rice to obtain unpolished rice, which is 
further subjected to rice cleaning to obtain polished rice. In 
general, the unpolished rice or polished rice is used for cookijig 
Since the unpolished rice, if powdered, is converted into beta 
foma and turned ijato paste, which is unsuitable to storage, it 
was considered impossible for a long tijT>e to pow^der the 
unpolished rice. 

As a result of an e:x±ensive research on the powdering of 
the unpolished rice, the present inventor has succeeded xn 
powdering of the unpolished rice by roasting the unpolished rice 
in advance and has obtained a patent right on the roasting 
apparatus (Japanese Patent Examined (KOKOKU) Publication No. Hei 
3 (1991)-56726) . 

The powder prepared by powdering the unpolished rice after 
roasting is very rich in nutrient because the nutrients of the 
unpolished rice remain as they are in the powder. Also, the 
digestive and absorptive properties are markedly improved by the 
powdering, though the unpolished rice is said to be defective in 
these propert:ies. Such being the situation, the powdered 
unpolished rice has been widely popularized. 

During the research on manufacture of various powders of 



unpolished rice under various roasting conditions of the 
unpolished rice, the present inventor has found th^t the 
unpolished rice powdered after roasted black has a higher- 
nutrient value per unit weight and exhibits improved digestive 
and absorptive properties than those of the powder with shorter 
roasting time. Through being roasred black before powder-ing, the 
powdered unpolished rice has a hrgh carbon content. The present 
inventor tried to roast the unhiiLLed rice grain on the assuinption 
that the carbon content would have some relationship with the 
nutrient value and with the digestive and absorptive properties 
of rice. 

As widely known to the art, it is diffic-ult to dispose of 
the agricultural waste material of the rice hull. For disposing 
of the rice hiiLl by means of burning, it is necessary to bum the 
rice hull at a considerably high temperature. Also, even if 
buried in the ground, the rice hull is nor reduced to the soil. 
These problems are derived from the composition of the rice hull. 
Specif icaily, the rice hull contains about 71 to 87% of organic 
components ojicludijig mainly a-cellulose and lignin, and about 13 
to 29% of the ash components. Furtlier, silicon contained in the 
form of amorphous silica in the ash ccxnponent amounts to 95%. 

It is quite inconceivable in view of the ccmnon sense to 
use the rice hiiLl of the parricular composition as foodstuff. As 
a matter of fact, the idea of using the rice huil as foodstuff 
has not yet been proposed at all, 

DISCLOSURE OF INVENTICN 

An object of the present invention is to provide a powder 
of unhulled cereal having a high nutrient value, excellent in 
digestive antd absorptive properties, and usef^ol as foodstuff, 
beverage, livestock feed and so forth, which is beyond the 
conventional common sense, and a method of manuf actuorlng the same. 

According to one aspect of the present invention, there is 
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provided a powder of unhulled cereal grains prepared by the 
following steps of iinpregnating unhulled cereal grains with water, 
roasting the impregnated grains, and powdering the roasted grains. 
The cereal grains comprise at least one cereal selected 
5 from the group of rice, barley, wheat, rye and oats. 

According to another aspecu of the present invention, 
there is provided a method of manuf acturo^.g a powder of unhulled 
cereal grains, comprxsing the steps of impregnating unhiiLled 
cereal grains with water for a predetermined time, roasting the 
10 impregnated grains for a predetermined time, and pulverizmg the 
resisted grains into fine powder. 

It is desirable to roast the unhulled cereal grains until 
the grains are roasted brown or black. 

BEST MODE FOR CARRYING OUT THE INVEOTICXT 
15 In preparing the powder of, for example, unhulled rice 

grains, the unhulled rrce grams after the threshing step are 
ijTxnersed in water for about 20 to 45 minutes. Then, the unhulled 
rice grains impregnated with water are put in a roasting pot 
constructed as disclosed in Japanese Patent Examined (KOKOKU] 
20 Publication No, Hex 3 (1991) -56726 and roasted until the grains 
are colored by roasting. This roasting should be performed whrle 
rotating the roasting pot so as to heat uniformly the unhulled 
rice grains put in the pot. The roasting ti.me, wiiich depends on 
the roasting temperature and the desdjced degree of roasting, is 

2 5 generally about 45 minutes to 3 hours. After completion of the 

roasting, the unhulled rice grains are taken out of rhe roasting 
pot, followed by pulverizing the roasted graims in a pulverizer 
to obtain a fine powder having a particle diameter not larger 
than 25 pm, thereby obtaining a powder of the unhulled rice 

3 0 grains of the present invention. 

Some Examples of the present invention will now be 
described. 
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<Exainple 1> 

Used were 30 kg of unhulled rice grains produced in 
Tochigi-ken, Japan, in 1998, The m-ihulled rice grains were 
iimersed isi water for 30 minutes, followed by roasting the grains 
5 inipregnated with water in steps 1 to 6 as given below. In each 
step, the temperature of the grains was measured: 

Roasting tline Temperature 
Step 1 15 minutes 70** C 

Step 2 15 minutes 135° C 

10 Step 3 15 minutes 167° C 

Step 4 15 minutes 200*^ C 

Step 5 15 minutes 214° C 

Step 6 5 minutes 235° C 

The total roasting time was 1 hour and 20 minutes. The 
15 roasted grains were takien out of the roasting por when the 
unhulled rice grains were roasted pale brown. The rice grains 
within the hulls were found to Ixave been finished brown. 

The grains after the roasting were weighed, and the weight 
was found to be 26.5 kg, the roasting yield being 88.3%. Finally, 
2 0 the roasted grains were pulverized into a fine powder having an 
average particle diameter of about 20 urn, thereby obtaining the 
powder of the unhiiLled grains defined in the present invention. 

The composition of the product powder was analyzed, with 
the results as shown in Tables 1 and 2: 

25 
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Table 1: Analytical Result 



Analyzed Items 


Result 


Note 


Analytical Method 


Water 


l.Sg/lOOg 




Drying rrethcd *Dy heating under 
normal pressure 


Protein 


8.4g/100g 


1 


KjeldaiiL method 


Lipid 


3,9g/100g 




Acid deccoiposxtron method 


Ash 




£. 


Direot ashing method \ 


Glucide 


67.7g/100g 


3 




Energy 


340kcal/100g 


4 




■uxeT-ary r iDer 


14.4g/100g 




Oxygen-weight a^thod 


Sodium 






Atcmic absorption Spectroscopy 


Phosphorus 


330mg/100g 




absorption spectroscopy 


Iron 


5,84mg/100g 




0~Phenanthrolme absorption 
Spectroscopy 


Calcium 


19.7mg/100g 




Potassium permanganate volumetric 
analysis 


Potassium 


279mg/100g 




Atcmic absorption spectroscopy \ 


Magnesiiom 


132mg/100g 




Atomic absorption spectroscopy 



Notes : 

1. Nitrogen/protein conversion coefficient: 5.95; 
5 2. Calculation formula by nutrient indication standard 

(Notice No. 146, 1996, by the Ministry of HeaJLth and Welfare): 
100 - (water + protein + lipid + ash + dietary fiber) ; 

3. Energy conversion coefficient by nutrient Indication standard 
(Notice No. 146, 1996, by the Ministry of Health and Welfare): 

10 protein 4; lipid 9; glucide 4; 

4. By AOAC method. 
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Table 2: Analytical Result 





Analyzed Items 


Result 


Note 


Analytical Method 




Riboflav±n 
(Vitanuji B2) 


0.04n)g/100g 




High speed liquid chrcmarography 




Vitamin 


74ug/100g 


1 


Microorganism derexmination method 




Total 

tcx:opherols 
(Vitamin E) 


2.Smg/100g 




High speed liquid chrcmarography 




0:-tocophexx5l 


2.1mg/100g 








jS -tocopherol 
T -tocopherol 


O.lmg/lOOg 
0.3n>g/100g 








Folic Acid 


9ug/100g 


2 


Microorganism determination method 




Biotxn 


6,6j.ig/100g 


3 


Microorganism derermiaa-cion method 




271nxr/100g 


1 


Microorganism determination method 




Niacin 


7.08rr?g/100g 


3 


Microorganism, determination method 




Choline 


0 . 09a/l00cr 




! 


i y 


Linoleic Acxd 


1. 08g/100g 




Gas chrcmatography 


i.s| 


Iixnolenic Acid 


0.05g/100g 








Pepsin 

Digestion Rate 


64.8% 


5 


— — 1 




Phytic Acid 
(as meso- 

J>-^aVwIO_L ' -t 11 It-'-Xi-l 1 If. 


533mg/100g 




Vanadcmolybdic acid absorption 
spectroscopy 




Acid) 










Zinc 


2,62mg/100g 




Atcmic absorption specrroscopy 




The Number of 

General Bacilli 
(the Number of 


300 or less/g 




Standard agar plain plate 
culturing method 




Live Bacilli) 










Colon Bacilli 


Negative/2. 22g 




BGLB method 



Notes : 

1. Strain used: Saccharomyces cerevislae (S. uvarum) ATCC 9080; 



2. Strain used: Lactobacillus riiamosus (L. casei) ATCC 7469; 

3, Strain used: Lactobacillus plantarum ATCC 8014; 

4, By Reinecke's salt precipitation metbod; 

5. Test condition: pepsin concentration, 0.2%; shaJcing digestion, 
16 hours at 45" C. 

<Comparative Example 1> 

30 kg of unpolished rice grains prepared by removing the 
hulls from the threshed rice grsLins were immersed in water for 30 
minutes, then roasted for 45 minutes. The temperature of the 
unpolished rice grains was elevated to about 200** C, The roasted 
unpolished rice grains were pulverized into a fine powder having 
an average particle diameter of about 20^. 

The analytical results of the fine powder were as shown in 
Tables 3 and 4: 
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Table 3 : Analytical Result of Unpolished Rice 





Analysed Items 


Result 


Note 


Analysed Irems 




Water 


2,0g/100g 




Dr^rmg rosthod IjV heating under noxmai 
pressure 




Protein 


7.5g/100g 


1 


K3eldah'i, method 




i_ijLpid. 


o . 'iy/ xvjug 




i 




Ash 


1.4g/100g 




Dxrect ashong method 




Giucide 


84.8g/100g 


2 






Eiiergy 


4UoKcajL/ luug 


3 


1 




Dietary fiber 


0 .9g/100g 




Kenneberg Stcmann ijrciraving method 




SodiTO 


l.lmg/lOOg 




Atcrric absorption spectroscopy 




Phosphorus 


324mg/100g 




Vanadcraolybdi-c acid absorption 


i 

'"'4 








spectroscopy 


'"'4 


Iron 


1 . 22mg/100g 




Q-phenanthro 1 i ne absorption 










spectroscopy 




Caicxun 


ll.lnig/lOOg 




Atcniic absorption spec±roscopy 


1 y 


Potassium 


249n>g/100g 




Atomic absorprxon spectroscopy 




^iagnesiDrn 


119rng/100g 




AtcmiG absorption specrtroscopy 




Phytic acid (as 


635mg/100g 




Vanadcmolybdic acid absorption 




mesoijiositohexaJL 






spectroscopy 




ic acid) 









Notes : 

1. Nitrogen/protein conversion coefficient: 5.95; 
5 2 . Calculation formula by nutrient jjadication standard 

(Notice No, 146, 1996, by the Ministry of Health and Welfare): 
100 - (water + protein + lipid + ash + dietary fiber); 
3. Energy conversion coefficient by nutrient indication standard 
(Notice No. 146, 1996, by the Ministry of Health and Welfare): 
10 protein 3.47; lipid 8.37; carbohydrate (fiber + giucide) 4,12. 



Table 4: Analytical Result of Unpolished Rice 



Analyzed ItOTS 


Result 


Note 


Analytical method 


Riboflavin 
(Vitamin 83) 


0 , 04nig/100g 




■'•'^yAi OU/\^v^vi '— , l,i'>J[t.I.,.t.U. JUL lid L '^yM-L qLU J.y 


Vitamin Bg 


0.32mg/100g 


1 


Microorganism determination method 


Total 

(Vitamin E) 
a -tocopherol 
r- tocopherol 


1.7mg/100g 

1 .5mg/100g 
0.2n>g/100g 




High speed liquid chrcmatcgraphy 

; 
j 


Folic acid 


24^/lOOg 


2 


Microorganism determination method 


Pantothenic acid 


0,72irig/100g 


3 


Microorganism determination method 


Biotin 


5.7[ig/100g 


3 


Microorganism determination method 


Inositol 


ISSmg/lOOg 


1 


Microorganism detenrLmation method 


Niacin 


6,77n>g/100g 


3 


Microorganism determination method ^ 


Choline 


0,10g/100g 


4 




Lxnoleic acid 


l,08g/100g 




Gas cnrcmatograpny 


Linolenic acid 


0.04g/100g 




Gas chrx3Tjatogxaphy 


Zinc 


2.09mg/100g 




Atcnuc absorption spectroscopy 



Notes : 

1- Strain used: Saccharomyces cerevisiae (S. uvarum) ATCC 9080; 

2. Strain used: Lactobacillus rhamosus (L. casei) ATCC 7469; 

3. Strain used: Lactobacillus plantarum ATCC 8014; 

4. By Reinecke's salt precipitation method. 

As shovm Iji Table 1, the powder of the unhulled rice 
grains of the present invention (Sxainple 1) was found to contain 
67. 7g of glucide and to have 340 kcal of energy per lOOg of the 
powder. On the other hand, as shown in Table 3, the powder of 
the unpolished rice grains for Comparative Example 1 was found to 
contain 84. 8g of glucide and has 408 kcal of energy per lOOg of 
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10 



15 



the powder. Clearly, the powder of the ixnhulled rice grains of 
the present invention provides a diet food having a very low 
energy, compared with the powder of the unpolished rice grains 
for Comparative Example 1, Also, the powder of the unhulled rice 
grains of the present invention was foxmd to contain 14 -4g of 
dietary fiber per lOOg of the powder; whereas the powder of the 
unpolished rice grains for Comparative Example 1 was found to 
contain 0.9g of dietary fiber per lOOg of the powder. In other 
words, the dietary fiber content of the powder of the present 
invention was 16 tijnes as much as that for the powder of the 
unpolished rice grains for Comparative Example 1. Further, the 
powder of the present invention was found to contain 5.84 mg of 
iron and 19.7 mg of calciijm per lOOg of the powder, whereas the 
powder for Comparative Example 1 was found to contain 1,22 mg of 
iron and 11,1 mg of calcium per lOOg of the powder. In other 
words, the iron content and the calcium content of the powder of 
the present invention were found to be about 4,8 times and 1.8 
times as much, respectively, as the iron content and the calci*am 
content for the powder of Comparative Example 1. Still further, 
the powder of the unhulled rice grains of the present Invention 
was found to contain 2 . 5 mg of vitamin E per lOOg of the powder; 
whereas, the powder of rhe unpolished rice grains for Comparative 
Example 1 was found to contain 1 . 7 mg of vitamin E per lOOg of 
the powder. In other words, the vitamin E content of the powder 

2 5 of the present invention was about 1.5 times as much as that for 

the powder of Comparative Example 1. As poojited out above, the 
experimental data clearly support that the powder of the unhulled 
rice grains of the present invention, which provides a good diet 
food, also provides an attractive food containing large amounts 

3 0 of minerals, having a high nutrient value and being excellent in 

digestive and absorptive properties. 
<Pref erred embodiment 2> 

Used were 30 kg of unhulled rice grains produced in 



20 



- 11 - 



ToGhigi-ken, Japan, in 1998. The unhulled rice grains were 
iJTTnersed in water for 30 minutes, then roasted according to steps 
1 to 6 as given below: 

Roasting tiiro Temperature 
5 Step 1 15 minutes 75^ C 

Step 2 45 minutes 157^ C 

Step 3 15 minutes 182' C 

Step 4 50 minutes 201^ C 

Step 5 30 minutes 225" C 

10 Step 6 15 minutes 23 8"* C 

The total roasting time was 2 hours and 50 minures- The 
roasted grains were taken out of the roasting pot when the 
unhulled rice grains were roasted black. The rice grains within 
the hulls were found to have been roasted black. 

grains after the roasting were weighed, and the weight 
was found to be 23,4 kg, the roasting yield being 78%, Finally, 
the roasted grains were pulverized into a fine powder having an 
average particle diameter of about 15 ^um, thereby obtaining the 
powder of the unhulled grains defined in the present invention. 

The composition of the product powder was aaalyzed, with 
the results as shown in Tables 5 and 6 : 
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Table 5: Analytical Result 



Analyzed Items 


Result 


Note 


Analytical method 


Water 


l.Og/lOOg 




Drying method by heating under 
nounal pressure 


Protein 


7,9g/100g 


1 


Kjeldahl merhod 


Lipid 


3.2g/100g 




Acid deccnposxtJLon method 


Ash 


4 . 6g/100g 




i-J J — U C?v^ U CLaX 1,1 .t llJcL-LlwU. 


Glucide 


51.9g/100g 


2 




Energy 


268 kcal/lOOg 


3 




Dierary fiber 


31. 4g/100g 


4 


Oxygen -weight nnethod 


Sodiiom 


2 . Smq/lOQa 






Phosphorus 


331nig/100g 




Vanadcmolydbic acid absoxpnon 
spectroscopy 


Iron 


40.0mg/100g 




0-Phenanthroline absorption 
spectroscopy 


Calciixn 


21.7mg/100g 




Potassium permanganate volumetric 
analysis 


Potassium 


320mg/100g 




Atomic absorprion spectroscopy 


Magnesi\3m 


122mg/100g 




Atomic absorption spectroscopy 



Notes : 

1 . Nitrogen/proteiJi conversion coefficient : 6.25; 

2. Calculation formula by nutrient indication standard 
(Notice No. 146, 1996, by the Ministry of Health and Welfare): 
100 - (water + protein + lipid + ash 4- dietary fiber) ; 

3. Energy conversion coefficient by nutrient indication standard 
(Notice No, 146, 1996, by the Ministry of Health and Welfare): 
protein 4; lipid 9; glucide 4; 

4. By AOAC method. 



Table 6: Analytical Result 



■fig .KXl. £i KZKX, J, LCSfllk3 


Result 


Note 


Analytical method 


Riboflavin 
(Vitamin B^) 


0.03mg/100g 




High speed liqind chrcmatography 


Total 

tocopherols 
(Vitamin E) 
d - rocopheirol 
r- tocopherol 


2.4mg/100g 

2. Img/lOOg 
0.3mg/100g 




High speed liqTud chrcmatiography 


PantothenjLC acid 


0.05mg/100g 


2 


Microorganism deterxfiination method 


Biotin 


3.8Lig/100g 


2 


Microorganism determination method 


i.i.H^i3_L LL)_L 


Z3(jmg/I00g 


1 


Microorganism determination method 


Niacin 


5.3JjTig/100g 


2 


Microorganism deteordriation method 


Choline 


0.07g/100g 


3 




Linoleic acid 


0.86g/100g 




Gas chixmatography 


Linolenic acid 


0-03g/100g 




Gas chrcmatography 


Pepsin digestion 
rate 


31.5% 


4 




Phospholipid ( as 
stearo oleo 
lecithin ) 








Peroxide number 
of extracted oil 


7 . 7 meq/kg 




Acetic acid-chloroform method 


Zinc 


2,03nig/100g 




Atcmic abso3:ption spectroscopy 


Silicon 


1.26% 




ICP emission analytical method 



Notes : 

1. Strain used: Saccharomyces cerevisiae (S. uvarum) ATCC 9080; 

2. Strain used: Lactobacillus plantarum ATCC 8014; 

3. By Reinecke's salt precipitation method; 

4. Test condition: pepsin concentration, 0.2%; shaking digestion, 
16 hours at 45' C; 

5. Tested in accordance with "Standard Methods for the Analysis 



of Oils, Fats and Derivatives" (compiled by Japan Oil Chemists' 
Society) , 

<CcxTiparative Example 2> 

30 kg of unpolished rice grains prepared by removing the 
hulls from the threshed rice grains were irnmersed in water for 30 
minutes, then roasted for 3 hours and 10 minutes until the 
unpolished rice is roasted black. The temperatxire condition was 
substantially the same as that for Example 2. The roasted 
unpolished rice grains were pulverized into a fine powder havdlng 
an average particle diameter of about 15 ^cm- 

The anal3rtical results of unpolished rice were as shown in 
Table 7: 
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Table 7 Analytical Resiilt of Unpolished Rice 



Analyzed Itenis 


Result 


Note 


Analytical Method 


Watex" 


3,2g/100g 




Drying method by heating under ~~ 
normal pressure 


Protein 


8.9g/100g 


1 


Kjeldahl method 


Lipid 


2,8g/100g 




Acid decctnposition method 


Ash 


l-4g/l00g 




Direct ashing method 


Gluca.de 


80.8g/100g 


2 




Energy 


399 kcal/lOOg 


3 




Dietary fiber 


2.9g/100g 




Henneberg Stcmann irr^rovong merhod 


Phosphorus 


384mg/100g 




Vanadcmolybdic acid absorprion 
spectroscopy 


Iron 


1. 66mg/100g 




0-phenanthrol±ne absorption 
spectroscopy 


Calcium 


12,lmg/100g 




Atomic absorption spectroscopy 


Potassium 


271n)g/100g 




Atomic absorption spectroscopy 


Magnesium 


133mg/100g 




Atomic absorprion spectroscopy 


Total 

tocopherols 

G- tocopherol 
P - tocopherol 
T - tocopherol 


0.9nig/100g 

0.6mg/100g 
u . img/ JLuOg 
0,2mg/100g 




High speed liquid chrcmatography 


Copper 


427jag/100g 




Atcmic absorption spectroscopy 


Zinc 


2.75mg/100g 




Atcnnc absorption spectroscopy 


Manganese 


3.73mg/100g 




Atcmic absorption spectroscopy 


Silicon 


63 ppm 




Molybdic blue absorption 
spectroscopy 


Sodium 


1.4mg/100g 




Atcmic absorption spectroscopy 



Notes : 

1. Nitrogen/protein conversion coefficient: 5.95; 

2. Calculation foximHa by nutrient indication standard 
(Notice No. 146, 1996. by the Ministry of Health, and Welfare): 
100 - (water + protein -f lipid + ash + dietary fiber) ; 

3. Energy conversion coefficient by nutrient indication standard 
(Notice No. 146, 1996, by the Ministry of Health and Welfare): 
protein 3.47; lipid 8.37; carbohydrate {fiber + glucide) 4,12. 

As shown in Tables 5, 6 and 7, the powder of the unhulled 
rice grains of the present invention (Example 2), which were 
roasted black, was found to contain 51. 9g of glucide and to have 
268 kcal of energy per lOOg of the powder. On the other hand, 
the powder of the unpolished rice grains for Comparative Example 
2, which were roasted black, was found to contain 80, 8g of 
glucide and to have 399 kcal of energy per lOOg of the powder. 
Clearly, the powder of the unhiiLled rice grains of the present 
invention provides a diet food having a very low energy, compared 
with the powder of the unpolished rice grains for Compararive 
Example 2. Still further, as compared with the powder of the 
present invention (Example 1), the powder in this Example 2 was 
found to provide a diet food having lower energy. Also, the 
powder of the unhulled rice grains of the present invention was 
foimd to contain 31 -4g of dietary fiber per lOOg of the powder; 
whereas, the powder of the unpolished rice grains for Conparative 
Example 2 was foiond to contain 2.9g of dietary fiber per lOOg of 
the powder. In other words, the dietary fiber content of the 
powder of the present invention was 10.8 times as much as that 
for the powder of the unpolished rice grains for Comparative 
Example 2. Further, the powder of the present invention was 
found to contain 40.0 mg of iron and 21.7 mg of calcium per lOOg 
of the powder; whereas, the powder for Comparative Example 2 was 
foiond to contain 1.66 mg of iron and 12.1 mg of calcium pex lOOg 
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of the powder . In otlier words , the iron content and the calcium 
content of the powder of the present invention were about 24 
tirnes and 1.8 times as rnuch, respectively, as the iron content 
and the calcium content for the powder of Comparative Example 2. 
5 Still firrther, the powder of the unhulled rice grains of the 
present invention was found to contain 2.4 mg of vitamin E per 
lOOg of the powder; whereas, the powder for Comparative Example 2 
was found to contain 0,9 mg of vitamin E per lOOg of the powder. 
In other words, the vitamin E content of the powder of the 

10 present invention was about 2.7 tjjnes as much as tliat for the 
powder of Conparative Example 2. 

As pointed out above, the experimental data clearly 
support that the powder of the unhulled rice grains of the 
present invention, \^±iich provides a good diet food, also provides 

15 an attractive food containing large amounts of minerals, having a 
high nutrient value and being excellent in digestive and 
absorptive propezi:ies , 

The Examples described above are directed to powders of 
unhulled rice grains. However, sijnilar effects can be expected 

2 0 in respect of powders of unhulled grains of barley, wheat, rye 
■ and oats , 

As described above, unhulled rice grains or barley grains 
are roasted in the present invention, followed by powdering the 
roasted grains. The particular technique of the present 

2 5 invention makes it possible to solve the problem as to how to 

dispose of the hulls, though the hull was regarded in the past as 
agricultural waste material that is difficult to dispose of. In 
addition, the powder of the unhulled rice grains of the present 
invention has a high nutrient value, is excellent in digestive 

3 0 and absorptive properties, and provides foodstuff having a 

relatively lower calorie, ccxnpared with the powder of the 
unpolished rice grains. 



